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Abstract 11 

Background: Flavors in tobacco products is a subject of public health debate and increasing 12 

regulatory attention.  There is interest in gaining an in-depth understanding of flavored cigar 13 

smoking prevalence and behaviors to address the use of flavors in cigars and questions of public 14 

health. 15 

Methods: Seven publicly available data resources that assess flavored cigar use were analyzed.  16 

Two focus on youth tobacco use (NYTS, MTF), four focus on adult tobacco use (HINTS-FDA, 17 

NATS, TPRPS, TUS-CPS), and one on both groups (PATH).  Available data (2011-2019) were 18 

analyzed to assess usage trends over time.  In addition, longitudinal analysis of PATH adult data 19 

examined whether flavored cigar use was associated with future use of cigarettes or increased 20 

use of cigars. 21 

Results: Youth past 30-day estimates of cigar use ranged from 2%-10% for both flavored and 22 

non-flavored cigars, slightly higher in high school vs. middle school age subpopulations.  These 23 

estimates have been stable or declined across all survey years within the respective surveys.  24 

Consistent trends were observed regarding frequency of use; most youth using cigars do so 1-2 25 

days per month. 26 

Similar findings were observed for adult cigar users, with five surveys indicating less than 10% 27 

currently use cigars.  Flavored cigar use is at less than 5% across all data sources.  These 28 

overarching use estimates were essentially flat over time.  Frequency of youth cigar use 29 

remained consistent over time, with most youth reporting cigar use on 1-2 days per month.  In 30 

addition, multivariable modeling of PATH adult data did not identify an association between 31 

flavored cigar use and future use of cigarettes or increased use of cigars. 32 

Conclusions: No evidence was found of increased use or different usage patterns, among either 33 

youth or adults, of flavored cigars vs. non-flavored cigars.  While these trends should continue to 34 

be monitored, there is no indication of existing or emerging public health concerns related to 35 

flavored cigars within the seven large, nationally representative, US government-funded 36 

epidemiologic databases examined. 37 
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Background 40 

The issue of flavors in tobacco products has been the subject of intense public health debate and 41 

increasing regulatory attention. FDA has expressed concern about flavors in tobacco products and 42 

their potential effects on public health and, in March 2018, issued an Advance Notice of Proposed 43 

Rulemaking on this issue [1].  This sentiment was communicated again in their Draft Guidance 44 

Document from March 2019 that proposed modifying the August 2017 Compliance Policy for 45 

flavors in cigars [2]; however,  ultimately FDA determined to not take enhanced enforcement 46 

action against flavored cigars at that time. Most recently, FDA announced an intention to release 47 

a Proposed Product Standard to Prohibit Characterizing Flavors in Cigars [3].  Due to this 48 

continuing regulatory interest, it is important to gain an in-depth understanding of flavored cigar 49 

smoking behaviors, prevalence, and use trajectories, as they relate to questions of public health.  50 

Much of the recent published literature on flavored cigar use focuses on the impact of bans on 51 

flavored tobacco products, imposed at national  [4] and local levels [5-7] over the past several 52 

years. Other studies have assessed potential abuse liability of flavored cigars [8, 9], and/or 53 

examined various associations and impacts of flavored non-cigarette tobacco product use in 54 

general (i.e., aggregating the use of flavored e-cigarettes, smokeless tobacco, hookah, pipe, and 55 

cigar products into a singular construct) [10-12]. Some studies continue to cite sometimes decade 56 

or older trends [13-15] and relatively few studies have reported on recent prevalence and use of 57 

cigars in general or flavored cigar products specifically.  A 2019 systematic review of the literature 58 

on cigar research on youth echoed this sentiment in identifying flavored cigar research as an 59 

understudied domain [16].   60 

To this end, we conducted a thorough investigation of federally funded, national databases focused 61 

on tobacco product use to assess cigar use, including flavored cigar use, prevalence and frequency 62 
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of use in U.S. youth and adults.  The National Youth Tobacco Survey (NYTS), Population 63 

Assessment of Tobacco and Health Study (PATH), Health Information National Trends Survey 64 

(HINTS), Monitoring the Future (MTF), National Adult Tobacco Survey (NATS), Tobacco 65 

Product and Risk Perception Survey (TPRPS), and Tobacco Use Supplement to Current Population 66 

Survey (TUS-CPS) were identified as resources that assess not only cigar use overall, but also 67 

flavored cigar use specifically, in U.S. youth and/or adults. Here, we present findings from our 68 

analyses of these resources to identify similarities and differences in flavored versus non-flavored 69 

cigars as they relate to youth and adult use prevalence, smoking behaviors, and use trajectories 70 

including potential transition to combustible cigarette smoking or increased use frequency. 71 
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Methods 72 

Data Sources 73 

Several nationally representative epidemiologic surveys and studies were identified based on a 74 

review of medical and public health literature as well as online resources including the Inter-75 

University Consortium for Political and Social Research (ICPSR), the Georgia State University 76 

Tobacco Portal; the Centers for Disease Control Office on Smoking and Health website, and a 77 

broad web-based search using key search terms related to cigar products and flavors.  The seven 78 

identified publicly available data sources included cross-sectional collections of survey data and 79 

questions related to use of flavored cigar products.  Table 1 provides a brief description of the 80 

population assessed and overarching content of each dataset. 81 

Two of the identified resources focus on youth tobacco use (NYTS [17] and MTF [18]), four focus 82 

on adult tobacco use (HINTS-FDA [19, 20], NATS [21], TPRPS [22], and TUS-CPS [23]), and 83 

one collects survey results on both youth and adult tobacco users (PATH [24]).  Notably, the Youth 84 

Risk Behavior Surveillance System (YRBSS [25]), a long-established data resource on youth 85 

tobacco use, was not included in this analysis because it does not include questions that specifically 86 

address the use of flavored tobacco. 87 

Datasets that included questions related to use of flavored cigars were acquired from each of the 88 

seven identified resources.  Table 2 specifies the datasets, the dates that surveys were administered, 89 

and brief descriptions of data elements that were extracted for analysis.  For all but the TRPRS, 90 

public use files were downloaded directly from the respective websites that provide access.  The 91 

TRPRS data files were acquired via direct download after formally requesting access and entering 92 
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into a Data Sharing Agreement for the survey data and related materials from the Georgia State 93 

University Tobacco Center of Regulatory Science (TCORS).   94 

In order to adjust appropriately for complex study design characteristics, such as stratification, 95 

clustering within primary sampling units, and oversampling, population and replicate weights (as 96 

available) were used in calculating all estimates presented herein.  The weights also adjust for 97 

nonresponse as appropriate.  Use of these weights is required to produce results that are nationally 98 

representative of the U.S. civilian, noninstitutionalized population. 99 

Measures 100 

Cigar types. The cigar category is diverse, with cigars varying in size, shape, and weight, being 101 

filtered or unfiltered, and considered premium hand-rolled, or more economical machine-made 102 

cigars.  The various surveys refer to cigars, and therefore collect data on their use, in somewhat 103 

different manners.  Most surveys do not specify the category of cigar with extensive granularity in 104 

their questioning and tend to ask about cigar usage in a more general manner.  Certain surveys, 105 

however, offer sets of questions specific to larger cigars versus smaller cigars.  For example, PATH 106 

Study participants report separately whether they used filtered cigars, cigarillos, and/or traditional 107 

cigars (i.e., large cigars), with the PATH questionnaire displaying a photo of example products, 108 

describing their physical characteristics, and listing popular brands.  Researchers have also 109 

attempted to stratify the large cigar category into premium and non-premium subtypes using price 110 

per unit and/or respondent-provided brand name information [26, 27].  Doing so, however, 111 

introduces potential complications related to recall error/inconsistency that can raise questions 112 

regarding estimate accuracy and validity. 113 
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For simplicity, the analyses generally consider cigar usage in the overall sense, without 114 

stratification into subtypes.  One exception to this paradigm is in the MTF survey, which asks 115 

questions about use of flavored little cigars and cigarillos separately from use of “regular” little 116 

cigars and cigarillos.  A third large cigar category is also considered.  This three-group 117 

stratification presents challenges in separating flavored cigar use from cigar use in general.  As 118 

such, the three categories are summarized separately.  In all other surveys, use of flavored cigars 119 

is queried separately from use of cigars in general.  This split enables investigation of possible 120 

differences in overall cigar usage versus usage of flavored cigars, without further complicating 121 

matters by introducing product subtypes. 122 

One additional instance in which cigar usage data were not aggregated is represented in the 123 

longitudinal analyses of PATH.  Here, data were retained in their standard form, stratified into the 124 

three PATH cigar categories (cigarillos, filtered cigars, traditional cigars) due to challenges related 125 

to combining validly results from the relevant survey questions required to conduct the 126 

corresponding analyses. 127 

Cigar use. Cigar use is defined in various ways in the data sources considered.  Current use by 128 

adults is defined in PATH as those who currently used the cigar type “every day” or “some 129 

days”.  Other surveys report on use “now” or in the past 30 days.  Current use for youth tends 130 

to be defined differently and requires only past 30-day use of cigars.  In all cases, the respective 131 

Results subsections and corresponding figure and table descriptions use precise terminology 132 

to align with the language used in the survey. 133 

Cigarette use.  Current adult users of cigarettes are identified in the PATH Study as currently using 134 

cigarettes “every day” or “some days.”  A minimum level of lifetime use (≥100 cigarettes) is also 135 
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required for current established cigarette users.  Current use of cigarettes by youth is defined 136 

somewhat differently in PATH by requiring only past 30-day use of any frequency. 137 

Analyses 138 

Analyses included adult and youth current users of cigars (typically in aggregate, although in some 139 

circumstances stratified into broad subtypes).  Analyses of each cigar type were not mutually 140 

exclusive in that participants could be users of multiple cigar types. 141 

We conducted analyses separately for each survey using R 3.4.0 [28] and the survey package [29, 142 

30] to generate weighted estimates to represent the US civilian, non-institutionalized adult (18+) 143 

and youth (12-17) populations.  Where appropriate (e.g., PATH), estimated standard errors and 144 

95% confidence intervals (CIs) were calculated using the balanced repeated replication method 145 

[31] with Fay’s adjustment set to 0.3 to increase estimate stability [32] as recommended in survey 146 

data user guide documentation. 147 

For PATH, cross-sectional analyses used weights corresponding to the appropriate wave and 148 

weight type (i.e., single wave weights for Waves 1-3 and cross-sectional weights for Wave 4). 149 

Longitudinal analyses used the predicted wave weights in accordance with PATH Study 150 

recommendations and multivariable logistic regression to examine associations between flavored 151 

cigar use and future product use behavior.  Adjusted analyses controlled for sex (male, female), 152 

age, race/ethnicity (White, non-Hispanic; Black, non-Hispanic; Other, non-Hispanic; Hispanic), 153 

and education (less than high school, General Educational Development [GED], high school, some 154 

college or associate’s degree, bachelor’s degree or more advanced degree).  This approach follows 155 

that used by Persoskie and colleagues in their study of cigar package quantity and pricing on 156 

smoking behavior [27].  Missing data on these variables were not imputed.  So-called “imputed” 157 
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versions of demographic variables were used where available.  These variables typically make 158 

reasonable inferences based on other PATH Survey documentation to make assignments for 159 

otherwise missing sex, age, or race/ethnicity variables, for example.   160 
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Results 161 

Youth Cigar Use 162 

Current youth use trends over time.  Cigar usage estimates for the United States youth population 163 

are generally similar based on NYTS, PATH, and MTF data.  Past 30-day estimates of cigar use 164 

overall tend to be approximately 2%-10% overall or for flavored cigars specifically, slightly higher 165 

in older relative to younger subpopulations.  These estimates have remained generally stable or 166 

declined across all survey years within the respective surveys.   167 

Figure 1 shows youth usage of cigars overall and for flavored cigars specifically across all analyzed 168 

survey years for NYTS and PATH.  NYTS estimates of past 30-day use (on at least one day) 169 

between 2011 and 2013 were consistent indicating that approximately 8% of the United States 170 

youth population used cigar products at least once in the past 30 days.  A notable shift occurred in 171 

2014 when estimates dropped to approximately 5% with estimates remaining essentially stable at 172 

that level through the most recently available survey year in 2019.  This trend appears to be driven 173 

largely by the high school subpopulation (approximately 12% past 30-day use from 2011-2013, 174 

dropping to approximately 7.5% from 2014-2019), whereas middle school estimates were 175 

essentially flat or slightly declining throughout (approximately 3.5% in 2011 to approximately 176 

2.5% in 2019). 177 

The NYTS trend over time for past 30-day flavored cigar use is more volatile, largely due to 178 

changes to the corresponding question between survey years.  In survey years 2011 and 2013, 179 

respondents were asked only about use of flavored little cigars, and in 2012, respondents were 180 

asked only about use of flavored tobacco products in general.  It should also be noted that the 181 

flavored cigar use question was not asked only of individuals indicating past 30-day cigar use, but 182 
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instead of all survey participants. Past 30-day flavored cigar users, therefore, should not be 183 

interpreted as reflecting a true subset of NYTS participants indicating past 30-day cigar use. 184 

Recognizing some estimate instability early in the time course, estimates for past 30-day use of 185 

flavored cigars among United States youth overall have declined steadily from a high of 186 

approximately 5% in 2015 to approximately 3% in 2019.  This trend again appears to be driven by 187 

the high school population (declining from a high of over 7.5% in 2015 to just over 4% in 2019), 188 

with middle school estimates remaining generally stable at approximately 1.5% from 2011-2019. 189 

 190 

Youth usage of any cigars based on PATH data from Wave 1 (collected 2013/14) through Wave 191 

4 (collected late 2016 through early 2018) followed a similar trend to NYTS (Figure 1).  192 

Estimates of past 30-day cigar use in youths overall declined from Wave 1 (approximately 2.5%) 193 

through Wave 3 and remained stable at approximately 1.5% through Wave 4.  Use of flavored 194 

cigars has followed a similar trend falling from approximately 2% in Wave 1 to approximately 195 

0.5% in Wave 4.  As observed in NYTS, these trends appear driven by the high school age 15–196 

17-year subpopulation that tracks the overall trend with slightly higher estimates, with the middle 197 

school age 12–14-year subpopulation estimates remaining at consistent low levels across Waves 198 

1 through Wave 4 (approximately 0.5% overall and approximately 0.25% for flavored cigar use 199 

specifically). 200 

MTF structures its cigar-related questions differently and does not assess flavored cigars 201 

generally. Rather, MTF asks more targeted questions focused on recent use of flavored little 202 

cigars or cigarillos, regular (i.e., non-flavored) little cigars or cigarillos, and large cigars, 203 

separately.  The three usage groups are not mutually exclusive, and some respondents are 204 
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represented in multiple subgroups.  Estimates of youth use of flavored little cigars or cigarillos in 205 

MTF have declined somewhat for 12th graders from approximately 12% in 2014 to less than 9% 206 

in 2018 (Figure 2).  A more modest declining trend was similarly observed for 10th and 8th 207 

graders.  Declining trends were likewise observed for all MTF youth subgroups for regular little 208 

cigars or cigarillos and large cigars.  209 

Frequency of youth use Current cigar usage in these surveys only requires only affirmative 210 

indication of any use in the past 30 days; in other words, use on one day is counted the same as 211 

use on every day in the past month.  To better understand usage patterns, the frequency of use in 212 

the past month was examined for NYTS and MTF among past 30-day cigar users overall and when 213 

limited to flavored cigar users only, respectively.  Consistent trends were again observed with the 214 

majority of past 30-day youth users limiting cigar use to 1-2 days per month with another 215 

approximately 20% of past 30-day youth users limiting cigar use to 3-5 days. Further, overall youth 216 

estimates are generally similar to those from both high school and middle school past 30-day cigar 217 

using subpopulations.  These trends hold across all survey years examined for overall or flavored 218 

cigar use in NYTS (Figure 3) and across the three cigar product categories assessed in MTF (Figure 219 

4). 220 

Adult Cigar Use 221 

Current adult use trends over time.  Cigar usage estimates for the United States adult population 222 

are generally similar based on the five epidemiologic data sources analyzed.  Despite slight 223 

differences in how current cigar use is defined across the respective surveys, all surveys indicate 224 

that less than 10% of adults currently use cigars of any type.  Flavored cigar use estimates are 225 

similarly consistent at less than 5% across all data sources examined.  Further, while estimates 226 
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vary somewhat between data collections within respective surveys, these overarching use 227 

estimates are essentially flat over time.   228 

Figure 5 shows adult usage of cigars overall and for flavored cigars specifically, across all analyzed 229 

survey years for NATS, PATH, and the TPRPS.  NATS estimates for the adults who use cigars 230 

rarely, some days or every day were essentially unchanged from 2009/10 through 2013/14 231 

(approximately 7% of United States adults overall).  Estimates of past 30-day flavored cigar use 232 

are similarly consistent over time at approximately 2.5% from 2009/10 through 2013/14.  PATH 233 

estimates were similar for current established adult users of cigars in the United States with Wave 234 

1 (collected 2013/14) through Wave 4 (collected 2016/18) estimates generally stable at 235 

approximately 3%.  Past 30-day flavored cigar use among adults in the United States were also 236 

consistent at approximately 2% across Waves 2 through 4 (Wave 1 did not include specific 237 

flavored cigar use questions).  TPRPS estimates of past 30-day adult use (even one or two puffs) 238 

of traditional cigars, cigarillos, filtered or little cigars varied between 4% in 2014 to nearly 7 239 

percent in 2017 without a clear direction in trend.  A similar pattern for past 30-day use of flavored 240 

cigars was observed between 2015 and 2017 (the 2014 survey did not ask specifically about past 241 

30-day flavored cigar use).  Only respondents indicating recent use of little cigars, cigarillos, or 242 

filtered cigars were asked about flavored cigar use, with estimates varying between approximately 243 

2% in 2015 and approximately 2.5% in 2017 also without a clear discernible direction in trend. 244 

The two respective sets of data analyzed for HINTS-FDA and TUS-CPS yielded similar findings 245 

(Supplementary Figure 1).  HINTS-FDA current (every day or some days) cigar use estimates 246 

among American adults showed a somewhat declining trend, from approximately 5% in 2015 to 247 

approximately 4% in 2017, although with largely overlapping confidence intervals.  HINTS-FDA 248 

estimates of past 30-day use of flavored tobacco products among current (every day or some day) 249 
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cigar users were essentially flat at 5% (the survey questions were structured such that current non-250 

flavored cigar users who use other non-cigar, flavored tobacco products could be counted among 251 

this subgroup).  TUS-CPS estimates of current adult use (every day or some days) of regular cigars, 252 

or cigarillos, or little filtered cigars were stable at approximately 2% based on data collected in 253 

2014-2015 and 2018.  A similar pattern for current users of cigars that usually use flavored cigar 254 

products was observed with estimates stable at less than 0.5%. 255 

Frequency of adult use. Consistent trends were likewise observed when more closely examining 256 

the frequency of use among adult cigar users.  A relatively small proportion are every day cigar 257 

users and the most commonly reported use pattern is 1-2 days per month for surveys with 258 

sufficiently granular information on use frequency.  These trends have held stable across several 259 

data sources and over time.  260 

TUS-CPS and TPRPS past 30-day frequency of use was examined for cigar users overall and when 261 

limited to flavored cigar users only (Figure 6).  Consistent trends were observed across data 262 

collections with the majority of cigar users indicating use on 1-2 days or 3-5 days.  Less than 5% 263 

of users indicated use on 20+ days or more per month in the TUS-CPS, whereas TPRPS estimates 264 

were somewhat higher at approximately 15-20% in all data collection years except for 2015. These 265 

trends hold for both overall and flavored cigar use only. 266 

Flavored Cigar Use and Other Tobacco Use Behavior 267 

Flavored Cigar Use and Subsequent Cigarette Use. In addition to the cross-sectional analyses of 268 

PATH data described previously, longitudinal analyses were conducted using weighted logistic 269 

regressions to test whether prior use of flavored cigars predicted becoming an established cigarette 270 

smoker in adult cigar users who did not smoke cigarettes in the prior wave. Analyses considered 271 
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cigarillo, filtered cigar, and traditional cigar categories separately as defined and coded in PATH.  272 

Flavored cigar use was established based on the respective survey questions that inquired about 273 

past 30-day use of such products.  Valid responses were “Yes”, “No”, and “I don’t know”, and the 274 

primary question of interest was whether those individuals responding “Yes” were more or less 275 

likely than individuals responding “No” to become established cigarette users in the subsequent 276 

wave. 277 

Table 3 reports results from analyses that assessed subsequent wave cigarette smoking status 278 

among prior wave non-cigarette smoking cigar using respondents who indicated whether or not 279 

there was past 30-day flavored cigar use. A similar Wave 1/Wave 2 analysis was not conducted 280 

because past 30-day use of flavored cigars was not assessed in Wave 1.  281 

The prevalence of Wave 3 established cigarette smokers ranged from approximately 5% to 282 

approximately 25% across Wave 2 cigar type and flavored subgroups (top Table 3). Filtered 283 

cigar users reporting past 30-day flavored filtered cigar use had the highest prevalence with 284 

cigarillo and traditional cigar users having similar, lower prevalence of Wave 3 established 285 

cigarette smoking.  A Wave 3/Wave 4 analysis yielded similar findings (bottom Table 3). 286 

No statistically significant results were obtained from comparisons designed to determine if prior 287 

wave past 30-day flavored cigar use among non-cigarette smokers influenced established 288 

cigarette smoking status in the subsequent wave. The consistent lack of statistically significant 289 

findings suggests that flavored cigar use among non-cigarette smokers was not found to be 290 

associated with becoming an established cigarette smoker in the future.  It should be noted, 291 

however, that the PATH data indicate that such a transition is a rare event among cigar users 292 

with a limited number of records available for analysis (see Record Count column in Table 3).  293 
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As such, this pattern of product use should continue to be monitored with future data collections 294 

and estimates based on ten or fewer records interpreted cautiously. 295 

Flavored Cigar Use and Frequency of Subsequent Use. In a separate set of longitudinal analyses, 296 

the transition to increased frequency of use was assessed.  Specifically, weighted logistic 297 

regressions also were used to evaluate whether prior flavored cigar use predicted progression from 298 

regular but non-daily use to daily use among established adult cigar users (i.e., some day to every 299 

day use).  In addition, a conceptually similar analysis assessed whether flavored cigar use predicted 300 

progression from regular but non-daily use to cessation (i.e., some day to non-current use).  As in 301 

the prior section, analyses considered cigarillo, filtered cigar, and traditional cigar categories 302 

separately as defined and coded in PATH.  Also similar to the previously discussed longitudinal 303 

analysis, flavored cigar use was established based on the respective survey questions that inquired 304 

about past 30-day use of such products.  Valid responses were “Yes”, “No”, and “I don’t know”, 305 

and the primary question of interest was whether those some day cigar users responding “Yes” 306 

were more or less likely than those responding “No” to become an every day cigar user in the 307 

subsequent wave, or, alternatively, a non-current cigar user in the subsequent wave. 308 

Table 4 reports analytic results focused on the transition from regular but nondaily cigar use to 309 

daily cigar use between Waves 2 and 3.  Among Wave 2 non-daily established users of all cigar 310 

types and prior flavored cigar use subgroups, progression to daily cigar use was infrequent.  311 

Approximately 13% of filtered cigar users progressed to daily use, with cigarillo and traditional 312 

cigar users doing so to a lesser extent (see Prevalence column of Table 4).  Prevalence estimates 313 

were generally similar whether or not prior use of flavored cigars was indicated with no statistically 314 

significant findings identified.  As in the analysis of transition to established cigarette use, 315 

however, the PATH data indicate that transition to everyday cigar use is a rare event with a limited 316 
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number of records available for analysis (see Record Count column in Table 4).  As such, this 317 

pattern of product use should continue to be monitored with future data collections and estimates 318 

based on ten or fewer records interpreted cautiously. 319 

The transition from some day cigar use in Wave 2 to non-current use in Wave 3, (i.e., cessation) 320 

was more common.  Approximately 50% of Wave 2 cigarillo and filtered cigar users no longer 321 

indicated established cigar use in Wave 3, with essentially no difference identified between 322 

Wave 2 flavored versus non-flavored cigar users.  Cessation among traditional cigar users was 323 

less common with approximately 28% and 14% of Wave 2 flavored and non-flavored cigar 324 

users, respectively, no longer indicating established use in Wave 3.  Interestingly, a statistically 325 

significant difference was identified in an unadjusted analysis indicating Wave 2 flavored cigar 326 

users were more likely to cease use of traditional cigar products than Wave 2 users of non-327 

flavored cigars (OR: 2.35, 95%CI:1.30-4.27).  The statistically significant difference is not 328 

retained in a similar multivariable analysis adjusting for sex, age, race/ethnicity, and education 329 

(AOR: 1.28, 95%CI: 0.58-2.80), with apparent confounders of increased age and more advanced 330 

education associated with lower likelihood of cessation in Wave 3.  331 

Results from a conceptually equivalent analysis of transition in cigar use frequency between Wave 332 

3 and Wave 4 are shown in Table 5.  Findings were consistent with those from the Wave 2/Wave 333 

3 analysis.  Progression to daily use was infrequent (approximately 10% for filtered cigar, 334 

somewhat less frequent for cigarillo, and less still for traditional cigar users) and no statistically 335 

significant differences were identified based on prior use of flavored cigars.  In addition, transition 336 

from some day use in Wave 3 to non-current use in Wave 4 was similarly more common.  A 337 

statistically significant difference was again observed in an unadjusted analysis of Wave 4 338 

traditional cigar users indicating increased likelihood of cessation for individuals using flavored 339 
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traditional cigar products in the prior Wave 3 (OR: 2.06, 95%CI: 1.08-3.96).  However, the 340 

statistically significant finding again was not retained after adjusting for sex, age, race/ethnicity, 341 

and education in a multivariable model (AOR: 1.28, 95%CI: 0.55-2.96).  Education level attained 342 

appears to be the primary confounder in this model, with more advanced education associated with 343 

lower likelihood of cessation in Wave 4.   344 

Flavored Cigar Use and Youth Cigarette Use.  The PATH youth data also enables longitudinal 345 

analysis in which tobacco use behavior can be assessed over time.  For example, the likelihood 346 

of cigarette initiation based on prior use of flavored cigars can be assessed by integrating 347 

information for individuals across PATH waves (similar to that previously described in the prior 348 

subsections using PATH adult data).  To do so, however, requires sufficient data records across 349 

waves.   350 

As detailed in Table 6, with the exception of Wave 1 cigarillo use, data records on youth use of 351 

cigars are limited, thus restricting the types of analyses that can be conducted to assess whether 352 

use of flavored cigars is associated with subsequent initiation of cigarette use or other public 353 

health-relevant behaviors.  Simple assessments of prevalence within individual waves are 354 

possible, but more complex cross-wave analyses will not yield robust results due to data 355 

limitations.  Under these circumstances, even prevalence assessments are of limited value.  The 356 

wide confidence intervals for dual use of cigarettes and flavored or unflavored cigars presented 357 

in Table 6 illustrate this point.  The wide, overlapping confidence intervals, coupled with often 358 

unstable point estimates, complicate interpretation and preclude the development of firm 359 

conclusions.  As such, data on these tobacco use behaviors should continue to be monitored, but 360 

conclusive findings await collection of considerably more information.   361 
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Discussion 362 

After analyses of several outcomes across the various data sources, the results do not 363 

demonstrate an association between use of flavored cigar products and differential behaviors 364 

related to public health.  Our findings with these large representative datasets were notably 365 

consistent among both youth and adult populations.  Cigar usage estimates for the United States 366 

youth population are generally similar based on NYTS, MTF, and PATH with past 30-day 367 

estimates of cigar use between approximately 2%-10% overall or for flavored cigar products 368 

specifically.  These estimates have remained generally stable or declined across all data 369 

collection years within the respective surveys.  Consistent trends were likewise observed when 370 

looking at the frequency of use during the past 30 days.  The majority of past 30-day youth users 371 

limit cigar use to 1-2 days per month with another approximately 20% of past 30-day youth users 372 

limiting cigar use to 3-5 days. 373 

Similarly, analysis of NATS, HINTS, PATH, TUS-CPS, and TPRPS indicate that less than 10% 374 

of adults currently use cigars, and less than 5% currently use flavored cigars, indicating that 375 

flavored cigars continue to be an important product category to adult cigar users but with stable 376 

use prevalence over time.  Also similar to the youth cigar use estimates, frequency of use per 377 

month estimates remained consistent across data sources and over time with the most commonly 378 

reported use pattern being 1-2 days per month, and only a relatively small proportion using 379 

cigars every day.  In addition, longitudinal analysis of PATH adult data found that flavored cigar 380 

use was not differentially associated with future established use of traditional cigarettes or 381 

increased future use of cigars among regular but non-daily users.  Data limitations precluded 382 

conducting the same analysis using PATH youth data. 383 
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Our findings related to current use metrics and corresponding daily use frequency echo those in a 384 

recent publication on tobacco product prevalence.  Sánchez-Romero and colleagues detail 385 

variability in current use prevalence estimates in the context of various daily use thresholds (1+, 386 

10+, and 25+ days in the past 30 days) for various tobacco products across two of the surveys 387 

considered in this study (PATH and TUS-CPS) as well as the National Health Interview Survey 388 

(NHIS) [33].  They found differences in prevalence to vary least for cigarette and smokeless 389 

tobacco use across the daily use thresholds.  In contrast, current use prevalence of other 390 

combustibles (cigars were grouped with hookah and pipe use) varied the most with increasing 391 

daily use thresholds and e-cigarette current use prevalence variation falling in between.  The 392 

authors note that the large variation for other combustibles likely reflects their less stable usage 393 

pattern among primarily intermittent or social users.  Further they note that a common definition 394 

of “current” use (e.g., use on one or more of the past 30 days) may not be an adequate single 395 

solution to assess/address tobacco use patterns and corresponding public health considerations. 396 

Our work also touches on another potential issue with treating flavored tobacco products as 397 

monolithic.  While our analyses did not identify a link between flavored cigar use and 398 

subsequent use behaviors of concern (i.e., cigarette smoking or increased cigar use), other studies 399 

have reported such associations [11, 34, 35]. Those studies, however, aggregated across flavored 400 

products such that flavored e-cigarette, flavored smokeless tobacco, and/or flavored cigar use are 401 

combined in a singular predictor of tobacco use behavior of concern.  In contrast, a study of 402 

young adult college students that more specifically targeted use of flavored cigars found the 403 

number of days of cigar use and current use of other tobacco products were not associated with 404 

use of flavored cigars [36].  405 
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As such, while broad flavor bans may effectively restrict sales in the target localities [5], 406 

potential unintended consequences with public health relevance should be considered.  For 407 

example, some evidence is emerging that cigarette smoking increased following the imposition 408 

of the flavored tobacco product ban in San Francisco [7, 37].  Additional unintended public 409 

health consequences could also include increasing use of after-market addition of unregulated 410 

and potentially unsafe flavor additives.  In a study of e-cigarette users, the majority of 411 

participants reported their intent to circumvent potential FDA flavor restrictions via illicit 412 

sources or self-manufacture [38].  413 

There are opportunities for future research to explore these and related topics.  Many of these 414 

data resources collect a wide array of information on risk perception, reasons for smoking, and 415 

other potentially relevant public health information.  Our analysis focused on current use overall, 416 

frequency of use, and trends over time with respect to those parameters. Other analyses are 417 

possible using a similar framework.  In addition, data from many of these surveys (e.g., NYTS, 418 

MTF, PATH) will continue to be collected and released for analysis on an ongoing basis.  As 419 

such, the analyses presented herein can be replicated with future data releases to continue to 420 

monitor these and potentially other relevant issues on an ongoing basis. 421 

Several important considerations and potential limitations should be kept in mind when 422 

interpreting these findings.  First, cigar misclassification is a well-recognized issue, even with 423 

surveys such as PATH [26, 27].  The photos presented to survey participants and detailed 424 

descriptions of each cigar type are designed to limit such problems, but some participants may still 425 

misclassify, for example, traditional/premium cigars and cigarillos, or vice versa.  Further, brand 426 

misclassification [26, 27]has also been observed, with respondents occasionally reporting well 427 

known cigarette brands in response to questions about cigar use. 428 
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In addition, the weighted estimates are not intended to represent exact values.  All estimates should 429 

be viewed in the context of their 95% confidence intervals and the number of individual survey 430 

subjects/records that underlie each estimate.  While there is no firm guideline on the minimum 431 

number of records needed to provide a robust estimate, a common rule of thumb is for any 432 

estimates based on the low tens of records to be treated cautiously.  This consideration is 433 

particularly relevant should additional stratification or statistical adjustment be required.  Data 434 

limitations of this type can, and in some cases should, preclude the use of certain analytic methods.  435 

The longitudinal analyses of PATH should be interpreted carefully as several estimates were based 436 

on few records and corresponding estimates may be unreliable.    437 
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Conclusions 438 

In conclusion, after assessing the most current, publicly available US public health datasets on 439 

tobacco use, we did not identify any indication that flavored cigar product use raises different 440 

questions of public health.  The proportion of current users has remained low and stable or 441 

declining over time, and the pattern of use (rarely every day, and most often on very few days 442 

per month) has likewise remained stable in both youth and adult cigar using populations.  No 443 

evidence was found of increased use or different usage patterns, either among youth or adults, of 444 

flavored relative to unflavored cigar products.  The frequency of daily usage of cigars in general 445 

and flavored products specifically, has not increased during the study period, in either adults or 446 

youth. Further, no differences in prevalence of reported use were found specifically for flavored 447 

products. That is, neither adult nor youth users of any cigars, showed increases in use of flavored 448 

cigars concomitant with decreases in unflavored products.  In addition, longitudinal analysis of 449 

PATH adult data failed to identify associations between flavored cigar use and subsequent use 450 

behaviors of potential concern (i.e., cigarette use initiation or increased cigar use). 451 

Therefore, while these trends should continue to be monitored on an ongoing basis, there is no 452 

indication of existing or emerging public health concerns related specifically to flavored cigar 453 

products within the seven large, nationally representative epidemiologic databases examined for 454 

this study.  455 
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 613 

Figures 614 

 615 

 616 

 617 

Figure 1.  Youth past 30-day use (on one or more days) of cigars overall (left) and flavored (right) based 618 
on (A) NYTS and (B) PATH.  Note that respondents to NYTS flavor-related questions were not limited to 619 
those who responded affirmatively to indicate use of cigar products generally in the past 30 days. Also 620 
note that the 2012 survey asked only if respondents used flavored tobacco products. In addition, the 621 
2011 and 2013 survey asked only if respondents used flavored little cigars. This variation in question 622 
content/format likely explains the estimate instability between 2011-2013.  623 

B

A
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 624 

Figure 2. Past 30 day use of cigars based on youth respondents in MTF. Flavored little cigars/cigarillos 625 
(top), “regular” little cigars/cigarillos (middle) and “large” cigars (bottom) are considered separately in 626 
MTF.  Note that the three usage groups are not mutually exclusive, and some respondents are 627 
represented in multiple subgroups.  628 
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 629 

Figure 3. Frequency of monthly use based on NYTS respondents (A) reporting cigar use overall in the 630 
past 30 days and (B) reporting flavored cigar use in the past 30 days. 631 

B

A
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 632 

Figure 4. Frequency of monthly youth cigar use based on MTF respondents reporting cigar use in the 633 
past 30 days.  The plot is organized such that cigar type appears in individual columns (left, large cigars; 634 
middle, regular little cigars or cigarillos; right, flavored little cigars or cigarillos) and survey year are 635 
consistent per row (2014 at top through 2018 at bottom).  636 
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 637 

 638 

 639 

Figure 5. Adult cigar use overall (left) and flavored cigar use specifically (right) based on (A) NATS (every 640 
day, some days, or rarely in the past 30 days), (B) PATH (current established users), and (C) TPRPS (past 641 
30-day use on one or more days).  PATH Wave 1 and TPRPS 2014 did not ask specifically about current 642 
flavored cigar use.  643 

B

A

C
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 644 

Figure 6. Frequency of adult cigar usage patterns based on (A) TUS-CPS (2014/15 – 2018) and (B) TPRPS 645 
(2014 – 2017).  646 

B

A
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Tables 647 

Table 1.  Brief description of nationally representative surveys/studies with applicability to the Research 648 
Question 649 

Survey/study name 

Years conducted 

Description 

Health Information National 

Trends Survey (HINTS) 

2003-present 

HINTS is a biennial, cross-sectional survey of a nationally 

representative sample of American adults that is used to assess the 

impact of the health information environment. Specifically, HINTS 

measures how people access and use health information; how people 

use information technology to manage health and health information; 

and the degree to which people are engaged in healthy behaviors. In 

addition, several items in recent HINTS cycles that were administered 

in conjunction with FDA have a specific focus on tobacco use and risk 

perception. Survey results from these cycles are typically referred to 

as HINTS-FDA. 

Monitoring the Future (MTF)  

1975-present 

MTF collects data annually on behaviors, attitudes and values of 

American youth and young adults. Each year, a nationally 

representative sample of 8th, 10th, and 12th graders are surveyed, and 

a sample of participants receive follow-up surveys into young 

adulthood.  

National Adult Tobacco 

Survey (NATS)  

2009-present 

The NATS provides data about tobacco use among adults, as well as 

the factors promoting, and impeding tobacco use.  

National Youth Tobacco 

Survey (NYTS)  

1999-present 

The NYTS provides data about tobacco-related beliefs, attitudes, 

behaviors, and exposure to pro- and anti-tobacco influences from 

middle and high school youth.  

Population Assessment of 

Tobacco and Health Study 

(PATH)  

2013-present 

The PATH Study is a national longitudinal study of tobacco use and 

health that surveys participants aged 12 and older.  

Tobacco Product and Risk 

Perception Survey (TPRPS)  

2014-present 

The TPRPS assesses tobacco use, consumer reaction to tobacco 

product marketing, and individual perception of the risk of tobacco 

products, specifically novel and alternative products. The most recent 

iteration of the survey was completed in 2017.  

Tobacco Use Supplement 

to Current Population 

Survey (TUS-CPS)  

1992-present 

The TUS-CPS is a survey of tobacco use that is administered every 3 

to 4 years. Data are available from adults in all waves and from youth 

aged 15-17 from years 1992-2006.  

  650 
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Table 2.  Individual datasets acquired for each nationally representative survey/study identified for 651 
analysis. 652 

Survey/study name 

Years conducted Dataset Name Data Access/URL 

Data on Youth Users   

Monitoring the Future 

(MTF)  

1975-present 

2014 – 2018 Annual Survey of 8th 

and 10th Graders 

2014 – 2018 Annual Survey of 12th 

Graders 

https://www.icpsr.umich.edu/web/N

AHDAP/series/35 

National Youth Tobacco 

Survey (NYTS)  

1999-present 

2011 – 2019 Annual Survey of 

Middle and High School Students 

https://www.cdc.gov/tobacco/data_s

tatistics/surveys/nyts/data/index.htm

l 

Population Assessment 

of Tobacco and Health 

Study (PATH)  

2013-present 

Wave 1 (09/2013 – 12/2014) Youth 

Wave 2 (10/2014 – 10/2015) Youth 

Wave 3 (10/2015 – 10/2016) Youth 

Wave 4 (12/2016 – 01/2018) Youth 

https://www.icpsr.umich.edu/web/N

AHDAP/studies/36498 

Data on Adult Users   

Health Information 

National Trends Survey 

(HINTS) 

2015, 2017 

HINTS FDA 2015 

HINTS FDA Cycle 2 2017 

https://hints.cancer.gov/data/downlo

ad-data.aspx  

National Adult Tobacco 

Survey (NATS)  

2009-2014 

2009/10 NATS Survey 

2012/13 NATS Survey 

2013/14 NATS Survey 

https://www.cdc.gov/tobacco/data_s

tatistics/surveys/nats/index.htm  

Population Assessment 

of Tobacco and Health 

Study (PATH)  

2013-present 

Wave 1 (09/2013 – 12/2014) Adult 

Wave 2 (10/2014 – 10/2015) Adult 

Wave 3 (10/2015 – 10/2016) Adult 

Wave 4 (12/2016 – 01/2018) Adult 

https://www.icpsr.umich.edu/web/N

AHDAP/studies/36498 

Tobacco Product and 

Risk Perception Survey 

(TPRPS)  

2014-2017 

2014 GSU TCORS TPRPS Survey  

2015 GSU TCORS TPRPS Survey 

2016 GSU TCORS TPRPS Survey 

2017 GSU TCORS TPRPS Survey 

via Data Sharing Agreement with 

the Georgia State University 

Tobacco Center of Regulatory 

Science (TCORS) 

Tobacco Use 

Supplement to Current 

Population Survey (TUS-

CPS) 

2010-2018 

2014/2015 TUS-CPS Survey 

July 2018 TUS-CPS Survey 

https://cancercontrol.cancer.gov/brp

/tcrb/tus-cps/questionnaires-data 

  653 
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Table 3. Prior wave flavored adult cigar use predicting established use of cigarettes in subsequent wave 654 
in PATH. 655 

Cigar Type 

Flavored Cigar 

Use in Wave 2? 

Record 

Count (n) Prevalence (95% CI) OR (95% CI) AOR (95% CI) 

Wave 3 Cigarette Use by Wave 2 Past 30 day Flavored Cigar Use in Wave 2 Cigarette Nonsmokers† 

Cigarillos No 10 9.424 (3.14, 15.71) Reference Reference 

Yes 12 10.61 (4.658, 16.56) 1.14 (0.394, 3.3) 0.914 (0.23, 3.63) 

I don't know 1 13.73 (0, 41.51) 1.53 (0.0886, 26.4) 1.37 (0.0517, 36.4) 

Filtered 

Cigars 

No 8 25.08 (4.777, 32.56) Reference Reference 

Yes 15 23.63 (12.25, 30.93) 0.924 (0.3, 2.85) 0.806 (0.172, 3.77) 

I don't know 1 37.6 (0, 43.48) 1.8 (0.0533, 60.8) 4.44 (0.109, 181) 

Traditional 

Cigars 

No 8 4.747 (1.237, 8.257) Reference Reference 

Yes 6 10.27 (1.141, 19.41) 2.3 (0.572, 9.23) 0.636 (0.083, 4.88) 

I don't know 1 13.02 (0, 40.63) 3 (0.199, 45.2) 3.49 (0.0213, 572) 

Wave 4 Cigarette Use by Wave3 Past 30 day Flavored Cigar Use in Wave 3 Cigarette Nonsmokers‡ 

Cigarillos No 14 10.31 (4.073, 16.55) Reference Reference 

Yes 14 15 (7.288, 22.72) 1.54 (0.598, 3.94) 1.46 (0.505, 4.24) 

I don't know 0 0 (0, 0) NA* NA* 

Filtered 

Cigars 

No 8 15.85 (3.736, 25.96) Reference Reference 

Yes 11 19.81 (9.185, 31.88) 1.31 (0.36, 4.78) 1.48 (0.233, 9.35) 

I don't know 1 20.84 (-10.39, 28.91) 1.4 (0.089, 22) 0.922 (0.00724, 118) 

Traditional 

Cigars 

No 8 2.868 (0.6246, 5.111) Reference Reference 

Yes 3 5.827 (0, 12.14) 2.1 (0.417, 10.5) 0.948 (0.0913, 9.86) 

I don't know 0 0 (0, 0) NA* NA* 

Abbreviations: AOR=adjusted odds ratio, CI=confidence interval, NA=Not Applicable, OR=odds ratio. 

*Valid odds ratios cannot be calculated when zero relevant records are included in the data. 

†Wave 2 non-cigarette smoking cigarillo, filtered cigar, and traditional cigar users were represented by 273, 115, 

and 308 total records, respectively (of which 134, 69, and 79 also indicated use of flavored cigars). 

‡Wave 3 non-cigarette smoking cigarillo, filtered cigar, and traditional cigar users were represented by 255, 115, 

and 320 total records, respectively (of which 107, 60, and 56 also indicated use of flavored cigars). 
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Table 4.  Wave 2 flavored cigar use predicting transitions to daily or non-current Wave 3 cigar use 657 
among wave 2 regular but not daily (i.e., “some day”) adults in PATH. 658 

Wave 2 

Cigar Type 

Flavored 

Cigar Use 

in Wave 

2? 

Wave 3 

Cigar Use 

Frequency 

Record 

Count 

(n) Prevalence (95% CI) OR (95% CI) AOR (95% CI) 

Cigarillos* No Every day 11 5.284 (1.773, 8.795) Reference Reference 

Some day 75 41.88 (34.08, 49.68) -- -- 

Non-current 95 52.83 (44.75, 60.91) Reference Reference 

Yes Every day 16 8.552 (3.56, 13.54) 1.68 (0.606, 4.63) 1.89 (0.557, 6.4) 

Some day 104 40.75 (32.98, 48.52) -- -- 

Non-current 125 50.7 (42.69, 58.71) 0.918 (0.586, 1.44) 0.796 (0.472, 1.34) 

I don't 

know 
Every day 1 14.33 (-13.82, 42.48) 3 (0.182, 49.5) 3.83 (0, Inf) 

Some day 1 9.826 (-12.12, 31.77) -- -- 

Non-current 7 75.84 (42.97, 100) 2.8 (0.326, 24.1) 2.15 (0.227, 20.3) 

Filtered 

Cigars† 

No Every day 10 12.82 (3.782, 21.85) Reference Reference 

Some day 34 40.19 (29.13, 51.24) -- -- 

Non-current 32 46.99 (35.49, 58.5) Reference Reference 

Yes Every day 16 13.6 (6.79, 20.41) 1.07 (0.392, 2.92) 1.26 (0.337, 4.7) 

Some day 48 36.62 (25.24, 48)     

Non-current 60 49.78 (38.58, 60.97) 1.12 (0.582, 2.15) 1.28 (0.588, 2.8) 

I don't 

know 
Every day 1 24.19 (-28.49, 76.86) 2.17 (0.0669, 70.4) 9.09 (0.0505, 1,635) 

Some day 1 31.89 (-4.706, 68.48)     

Non-current 2 43.93 (6.031, 81.82) 0.884 (0.144, 5.4) 1.05 (0.168, 6.56) 

Traditional 

Cigars‡ 

No Every day 11 3.815 (1.445, 6.185) Reference Reference 

Some day 179 81.74 (76.34, 87.13) -- -- 

Non-current 41 14.45 (9.515, 19.38) Reference Reference 

Yes Every day 4 5.362 (-0.788, 11.51) 1.43 (0.276, 7.39) 0.751 (0.0952, 5.93) 

Some day 47 66.21 (56.17, 76.24)  -- --  

Non-current 25 28.43 (17.59, 39.28) 2.35 (1.3, 4.27) 1.28 (0.584, 2.8) 

I don't 

know 
Every day 2 13.02 (-9.024, 35.07) 3.78 (0.43, 33.2) 4.41 (0.365, 53.3) 

Some day 3 35.11 (-3.182, 73.4) --  -- 

Non-current 3 51.87 (8.842, 94.9) 6.38 (0.859, 47.4) 4.89 (0.26, 91.9) 

Abbreviations: AOR=adjusted odds ratio, CI=confidence interval, OR=odds ratio. 

Statistically significant finding indicated in bold. 

*Wave 2 some day cigarillo users were represented by 572 total records (of which 273 also indicated use of flavored 

cigars). 

†Wave 2 some day filtered cigar users were represented by 260 total records (of which 137 also indicated use of flavored 
cigars). 

‡ Wave 2 some day traditional cigar users were represented by 452 total records (of which 121 also indicated use of 

flavored cigars). 
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Table 5. Wave 3 flavored cigar use predicting transitions to daily or non-current Wave 4 cigar use 660 
among Wave 3 regular but not daily (i.e., “some day”) adult users in PATH. 661 

Wave 3 

Cigar Type 

Flavored 

Cigar 

Use in 

Wave 3? 

Wave 4 

Cigar Use 

Frequency 

Record 

Count 

(n) Prevalence (95% CI) OR (95% CI) AOR (95% CI) 

Cigarillos† No Every day 16 9.353 (3.742, 14.96) Reference Reference 

Some day 69 48.74 (40.53, 56.96) -- -- 

Non-current 64 41.91 (33.76, 50.05) Reference Reference 

Yes Every day 10 4.313 (0.9084, 7.718) 0.437 (0.152, 1.26) 0.372 (0.126, 1.1) 

Some day 99 52.41 (44.15, 60.68) -- -- 

Non-current 88 43.27 (34.91, 51.63) 1.06 (0.65, 1.72) 0.946 (0.538, 1.66) 

I don't 

know 
Every day 3 9.771 (0, 20.35) 1.05 (0.228, 4.82) 1.1 (0.127, 9.53) 

Some day 7 36.58 (13.63, 59.52) -- -- 

Non-current 9 53.65 (27.4, 79.91) 1.6 (0.514, 5.01) 1.36 (0.418, 4.41) 

Filtered 

Cigars‡ 

No Every day 10 12.37 (3.086, 21.65) Reference Reference 

Some day 29 46.52 (28.66, 64.38) -- -- 

Non-current 36 41.11 (26.96, 55.26) Reference Reference 

Yes Every day 7 7.422 (1.117, 13.73) 0.568 (0.147, 2.19) 0.479 (0.062, 3.69) 

Some day 33 38.94 (25.93, 51.95) -- -- 

Non-current 50 53.64 (40.92, 66.35) 1.66 (0.812, 3.38) 1.71 (0.69, 4.24) 

I don't 

know 
Every day 0 -- NA* NA* 

Some day 3 47.87 (0 100) -- -- 

Non-current 3 52.13 (0, 100) 1.56 (0.134, 18.1) 0.789 (0.105, 5.95) 

Traditional 

Cigars§ 

No Every day 10 6.449 (0.5351, 12.36) Reference Reference 

Some day 164 72.81 (65.25, 80.38) -- -- 

Non-current 48 20.74 (14.54, 26.93) Reference Reference 

Yes 

Every day 5 3.632 (0, 8.695) 

0.547 (0.0761, 

3.93) 0.575 (0.0931, 3.55) 

Some day 41 61.33 (48.4, 74.27) -- -- 

Non-current 28 35.03 (23.64, 46.43) 2.06 (1.07, 3.96) 1.28 (0.552, 2.96) 

I don't 

know 
Every day 0 -- NA* NA* 

Some day 7 31.4 (0, 70.15) -- -- 

Non-current 5 68.6 (29.85, 100) 8.35 (1.45, 48.2) 7.73 (0.918, 65.1) 

Abbreviations: AOR=adjusted odds ratio, CI=confidence interval, NA=Not Applicable, OR=odds ratio. 

Statistically significant finding indicated in bold. 

*Valid odds ratios cannot be calculated when zero relevant records are included in the data. 

†Wave 3 some day cigarillo users were represented by 475 total records (of which 217 also indicated use of flavored 
cigars). 

‡Wave 3 some day filtered cigar users were represented by 226 total records (of which 109 also indicated use of flavored 

cigars). 

§Wave 3 some day traditional cigar users were represented by 456 total records (of which 108 also indicated use of 

flavored cigars). 
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Table 6.  Prevalence of current cigarette smoking in youth cigar users of flavored or unflavored products 663 
in PATH. 664 

Flavored 

Cigar 

Use? 

PATH 

Wave 

Cigarillos Filtered Cigars Traditional Cigars 

Record 

Count 

(n) Prevalence (95%CI) 

Record 

Count 

(n) Prevalence (95%CI) 

Record 

Count 

(n) Prevalence (95%CI) 

Yes† 1 131 58.42 (50.9, 65.93) 34 68.51 (51.73, 85.29) 31 56.48 (39.96, 73.01) 

2 34 51.06 (36.38, 65.74) 17 61.49 (38.53, 84.44) 19 58.39 (40.87, 75.91) 

3 34 64.01 (48.53, 79.49) 17 63.04 (36.11, 89.97) 10 55.89 (27.03, 84.75) 

4 41 61.95 (48.83, 75.08) 13 68.4 (47.77, 89.02) 9 73.11 (45.65, 100) 

No‡ 1 36 49.83 (37.71, 61.95) 14 76.8 (53.27, 100) 21 46.83 (28.86, 64.8) 

2 25 56.44 (40.71, 72.17) 15 87.19 (66.75, 100) 20 49.63 (29.62, 69.65) 

3 13 57.09 (36.04, 78.14) 14 92.12 (76.28, 100) 7 52.85 (23, 82.7) 

4 26 55.2 (41.28, 69.12) 10 55.11 (27.4, 82.82) 13 53.49 (30.24, 76.74) 

I don't 

know§ 
1* --   --   --   

2 6 42.55 (14.39, 70.7) 5 79.65 (48.35, 100) 2 29.69 (-7.742, 67.11) 

3 7 62.59 (31.5, 93.69) 3 70.17 (20.87, 100) 2 68.33 (12.16, 100) 

4 10 39.76 (19.2, 60.32) 2 31.91 (-10.16, 73.99) 4 29.81 (2.997, 56.62) 

*The response of “I don’t know” to flavored cigar use questions was not enabled as a third possible option in Wave 1 
data collection. 

†Flavored cigarillo users were represented by 217, 61, 53, and 66 total records in Waves 1 through 4, respectively. 
Flavored filtered cigar users were represented by 48, 25, 25, and 19 total records in Waves 1 through 4, respectively. 

Flavored traditional cigar users were represented by 48, 31, 16, and 13 total records in Waves 1 through 4, 

respectively. 

‡Unflavored cigarillo users were represented by 72, 43, 24, and 50 total records in Waves 1 through 4, respectively. 
Unflavored filtered cigar users were represented by 18, 17, 15, and 17 total records in Waves 1 through 4, respectively. 

Unflavored traditional cigar users were represented by 43, 35, 13, and 24 total records in Waves 1 through 4, 

respectively. 

§Cigarillo users unsure whether product was flavored were represented by 16, 12, and 27 total records in Waves 2 

through 4, respectively. Filtered cigar users unsure whether product was flavored were represented by 7, 4, and 7 total 

records in Waves 2 through 4, respectively. Traditional cigar users unsure whether product was flavored were 

represented by 8, 3, and 10 total records in Waves 2 through 4, respectively. 
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Additional Files 667 

 668 

 669 

Supplementary Figure 1. Adult cigar use overall (left) and flavored cigar use specifically (right) based on 670 
(A) HINTS-FDA (current every day or some day users) and (B) TUS-CPS (past 30-day use on one or more 671 
days).  Note that these HINTS-FDA estimates reflect use of any flavored tobacco product (including e-672 
cigarette/vaping products whose popularity grew considerably during this timespan).  The HINTS-FDA 673 
survey question does not ask specifically about use of flavored cigars. 674 
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